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(54)Title: 1 ,4-DISUBSTJT UTED PIPERIDINE DERIVATIVES 



HO- 



(I) 



(57) Abstract 

1,4-Disubstituted ptperidine derivatives 
represented by general formula (I) and 
pharmaceutical ly acceptable salts thereof, 
wherein Ar represents heteroaryl having one or 
two heteroatoms selected from the group 
consisting of nitrogen, oxygen and sulfur and 
optionally fused to aryl or benzene (wherein 
each hydrogen on the aryl and heteroaryl rings 
may be substituted by lower alkyl, halogcno, 
lower alkoxy, amino or hydroxymethyl); R 1 

represents C u cyeloalkyl having one or two hydroxyl groups on the ring; R J represents heteroarylalkyl having one or two heteroatoms 
selected from the froup consisting of nitrogen, oxygen and sulfur and optionally fused to saturated or unsaturated aliphatic C , 
hydrocarbon, aralkyl, arylalkeny! or benzene (wherein each hydrogen on the aralkyl, arylalkeny! and heteroarylalkyl rings may be substituted 
by lower alkyl, halogeno, lower alkoxy. amino or hydroxymethyl); and X represents O or NH. Because of having a selective muscarine M, 
receptor antagonism, these compounds are useful as safe remedies or preventives with little side effects for respiratory diseases such as 
asthma, chronic respiratory obstruction and pulmonary fibrosis; urologic diseases in association with urination disorders such as frequent 
urination, urgency of micturition and urinary incontinence; and digestive diseases such as irritable bowel syndrome and convulsion or motor 
hypcrenergia of digestive tracts. 
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M&zm±iz^-$-z>mm$i 3 - 6 m® •> ? d 7 j^jvm^m. u r 2 ta^as 

f-D7 U-^7;l'+yHE©^±cD7K^ll^lifilS7>'l'+;U^, A D y>| 
*>J;(,\) *LTXI*OXteNH£3rr] -C-TK^tlSirtg/j: 1, 4- 
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♦3^ ism. ftttsutsig. mmmm^mtmimt •. mm. mmxn&m. 
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t y -Ji>mtte&t%m~ 1 i «©Mttx«)RWtt©T y -^s^sm* 

^ >M >ft t bX l^T t> «k t ^*BFt\ Sf^H^PR CfBSIUH?-^ •=> 

0**1*2 -eyi>;ug. 4 -£ vis Jim, 2-?-7y*y/u 

4-* = *v»j^g. 3-hr7«/u^Sx s-b-^/yyug, 2- 

7>J;l/S> 3-7U;US, 2-b'n'J;H, 3-hrn'J*8 N 2-fy = ^ 

4 - try $ 5?-;i/s, 5 - try = v-ji^ 2 - tr? 3 
- e y 7 4 - b* y ^x;us N 2 - * y y -*£ v 2 - ^ > 

r 1 ~ 2 ffl©*»»*s±izw-r 3 ~ 6 mo •> 7 d tj^jimj 

<hLT(i. #J*li\ 1 -b Ko + ^^^nyobVUS^ 1 -b Ko*->xy- 
1 -b Kn*->>>7D^>^;l/g^ l -b Ko + yy^D^ 
- >;U» N 2 - b K o * •> •> 7 o 7* n b*;US N 2-bKD + vi/y-p 7> j\, 
2 - b Kn*->->7D^>^/l,g % 2-hFa+yy^a^y;H> 
3-b Ka*->S/*n7f\fl/g % 3-hKo + yy^D^yf;|/S, 3-b 
h'n + '>y^D^y;H, 4-b Ko + yi/^D^WH, 2, 3-v 
b Ko*-y->7D7>;Ug, i, 2-i?h KD + yy^p^>f;H N 1, 

KD + yy?n^>f;l/S, 2, 3-yh F'o + yy?n^>f;l/ 
^> 2, 4-ybKn + yy^D^yf;H s 3. 4-yhKo#yy^p 
'0*;l/g, 2, a-^tKn+yy^n^y^ 3. 4-vbK'o* 

T^x t J: 1 * b* •> 7 p 7;u+;ut;u+;usso c b •> 7 o 7 Jl*;l7 n,*r=-n, 
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^ t* •> * a7;i/'5r-;U7;i/*7i'SR0 t t* •/ * d 7 )\s>r-)\<7 fr'r-fr 

; y^u7)V^)V7)V^-)^ 'y^u7^ f r-)l7)V^r-)V^m^:^ 

5 ~f&o 

yi'Sx 1 -yx;u^>xA>Sx 2 -y x^'Ox;^ 3->fM>fA/ 
4 -^xyU^x^S. ^+-»US> 1 -/x^^S'/Hk 2-;<x 

^+i/;l/» N 2, 4 -y^;l/^>^;l/-3s 2 -xf^+i^rt/i, 4. 5 
- i?y x-M/'s+wu^ 4, 4-P/?Ws1-)V& % ^7*)^ 4-/ 
xA^^x^S, **x^&> y-jm, x-WUSs Kx-> 
^S. Mxi/A/Ss xh^xWl/Ss ^^x^&^TA^Ug ; 
15 3- t?;v-2--?T-J\<m^ 2-^>x-;l/&. 3-^yx-^Ss 4- 
^^f-^ 3-^x^- 2 3- y x;W- 3-^>x- 
4 - /*JU- 2 -^.y^-jUMs 4- /"f-Jl-'S-^y-r—A/^ 4 
^/l/- 4 -^>x-/l/g> 2 -^-fe-A/g, 3 -^\+-t?-;US> 4- 
4-y-fyP-2- / \^-tr— ;US> 4 f-iV- 3 -^+-tr- 
20 4 xA>- 4 -'\*-fe.xjI/g N 5 -/ 2 -'MHr— 5 

->xA/- 3-^+-b-;us N 5 -/*Jl- 4 -^\4-fe-;l/-S > 5-^-fA/ 
- 2 -'\:/x-A>® N 5 x;U- 3 -'v/x— 5 f-;U- 4 

5 5-^f--;us. 3. 4 - -^y xA/- 2-^> 

x-A^ 3, 5-WW-3-^7-;H, 4, 5-y^f;l/-2- 
25 ^■fer.yUfi^ 4. 5 - it* xA/- 3 -'s+-b-;US > 4, 5-i>;<xA/- 
4 -^-b^l/S, *?x-A* N y^A/g, x-tr-zU®. ^>x-t?-;U 
Kx-tr-A/g N h Ux-fe-A/g^ xb^x-tr-A/g, ^>^x-tr--'US 

2-^.>x— 3-^^x-;^ 4-p<xA/-2 
30 -^>^^;US > ;t?x^;l/S % ,/.=..=. ;ug N f-'->^A/g N ^Vxi^iA/ 
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^^nyotVUx^;^ y^azTu t'Jl?v bVl/g % p7p hVI/^f- 
5 tryi/^f-;^ i-'y-pT'^M^us^ ->^D-/fyi/xf;i/S N >^p7 

->y-p^>^;U:/f-;l/g, i/^D^i/;Mf;l4S, ^?D^y;l/xf;l, 
10 ^f-A^ y^oVf;l/xfAS x i'^DAT'f^Dk'/H, •>?a'\ 
p^^UT'p t°;l/g s •>^p^-^^;P7'^;l/S > l -^/i/->y- n^>f- 

;M^;i/2£ N l -i^;u->7p^>f-;l/^ 2 -x^;p>y* D^>f 

15 ;U^f-7l/S x S-xf^^^n^Of/Mf-yH, 2-y^D^>f ;l/xf" 
^S. 2- (1 ^;U->y- p^>^;1>) xf-;ug % 2- (2-y^;l/>^ 
p^C>^;U) xf-;PS x 2- (3 -^f-;l/>^ aK>=f-jl) if-A>£ % 2- 
( 1 -x-f ;u>^ u^>^;l/) xf-;bg N 2- (2-xf^y) D /<>f 
)V) x^;u§, 2- O-xf;!/-/^/^^) x^S* l-yf^yl/> 

20 9w\*i/A,*=f-A,&^ 2->f;l/y^aMy;Mf;H s 3->f-;u> 
^D^\+->;M^;US % 4->f/^^D'\+y;Mf/H, 1 -xf-;U> 
^D'v+yiM^l/S, 2 -xf-;Ui/^n'\*>>;M f-AS. 3-xf-;l/£/ 
y-p's+^A^f-/!^ 4 -x^;U>^ d^\+->;1/^ i/^D^-/ 
2- ( 1 -^^yPi/^o'N+i/^) x^;l/g> 2- (2-^f- 

25 ;Uv7p^\+'>;1/) x*;l/£ x 2- (3 - ^ ^ p^\*>A/) xf-A- 
2- (4 -y«^;U->^n^i/;I/) x^;ug N 2- ( 1 -x^;l/-y y- u 
^*>;U) x^l/g N 2- (2 -x^;U->^ p^\+^;u) if.;ug % 2- 
(3-xf;l/y^ D^y;l/) x-^yu^ 2- ( 4 -x^;l/^ 9 n/\* i> 
;U) x^yl/g, ] ->f;l/y^D^f;M f-/Ug, 2 - > ^;U-> y- D ^ 

30 f-Jl^i-Jim, 3-^f;l/y?n^f;M 4 - > f-/U>y- D ^ 
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f-JU/^-Jim, 2-i/?p/\y^yUx^yl^ 2 - (I -J?j\,->l?a<\7 
x^yUg, 2- (l-^^^D^^) x?-yl^ 2- (2- 
y^Ui/^D^^;U) x*yug s 2 - (3 ?)\,is>, n^^/U) x^ 
J^m, 2- (4 -t+Att/tw^+fV) x^;U-g N 2- (l-xf-,l^>? 
D^y^b) x^yus, 2 - (2-x^.>^ n /sy^ p) 2 _ 
(3-x^yU^p^-/^) 2 _ ( 4 -x^yU^p^y^ 

fvM^US, 4-xf;i,.>^t^y Mm 5-X^yl^p*? 
^M^yUg. 2- (l -**A,i/9a*9*Ad JLi-jU^ 2- (2-^ 
*A,'s9xx*9*fr) xf-^S, 2- (3-^yU^p*^,,,) j^yi, 
2- (4-y^;|/>>^ D 5f^^;I/) xf-yug, 2 - (5-y^yu^p 
xf-ypg, 2- (l -x^yUi/^o^^^U) xf-yUg N 2 - 
U-x^y^p^^yU) 2 _ (3-xf-yUv^p^?. 

x^;Ug N 2 - (4-x^y^p*^,,,) xf-y|,g x 2 - (5 -x 
**5/ * P4- * f-yU) x^,Ugt£© 5, ^ D 7A/*A*±©ff«©**»RW 
Mryu+yi/T'l^$nT^Tick^'>^ D7y^l/Tyu+;US : 

ob';Ug N ->*D^>*i;:r>7^y|,g N x?u^>f ijf^>f;H, 
^oM^T^xf-yUg, x^o^+->»;^>y D t-y^ >*p/\ + 
•>Vf-*>7*yi/g s *s9u<\**,\)y ! ws*fi& s >^D^y^i;x>x 

^D^f-.;^^>^yus, ^u^f-.j^xf-yUg, ->*p^f- 
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o tf->*n [4. 1. 0] ^7*?- 1 --f;M^I/», tS/^D [4. 1. 
0] 'Y/*- 2 t*->*o [4. 1. 0] ^79-3-4 
^f-^S, t£->?o [4. 1. 0] 'Y?*y--7-'OM^;l,g > t*->?a 
[3. 3. 0] 1 --f/Mf-A« x t'i/^n [3. 3. 0]*?? 

-2--f;Mf;^ h*->^a [3. 3. 0] 9 - 3 - -f;M f-;Ug, 
5 fcfi/^o [4. ] 0] 'Y/*- 1 --OUxf-;|/£ % t*v/^D [4. 1. 
0] 'ST**- 2 --T^x^/l/Ss t'i/^D [4. 1. 0] <\-ff-Z-4A, 
xf-;ug, t'i/^o [4. 1. 0] ^7?- 7 --f ;Uif-;Ug N t*->^D 
[3. 3. 0] 1 -«Ol/X^;l/g % k'v/y-n [3. 3. 0]*?** 

- 2 - ;Ux*;ug N t'y^D [3. 3. 0] *5 9 - 3 - <i ;Uxf-;Ug, 
> fc^a [3. 2. 1] 1 fc'^n [3. 2. 

1] 2--OM^;l/g, t'->i7D [3. 2. l] 3_.f,p 

>^;l/g, t*vy*o [3. 2. 1] ***-8->f;Mf-;uaU b"->:7 0 
[4. 4. 0] -r*?- 1 t'isirn [4. 4. 0]-rrt-2 

-*;Mf-;Ug % t'v^o [4. 4. 0] r^-3-^;M^;US. b*>? 
a [4. 3. 0] 1 -^M^l/g, f^n [4. 3 . 0 ] J±- 

2-^;Mf-;Ug x t*«>^D [4. 3. 0] Si--3--iJl,srjim, b*-> 
?n [4. 3. 0] J±-l --f;Mf-** % t'*>?a [3. 3. 1] J± 
bv7D [3. 3. 1] /t-2-f;Mf;H > f 
>^d [3. 3. 1] /^-3-f;M?-;i,g N b'^o [3. 3. 1] J 
+ -9-4j],/*A,£ x t'i/tu [3. I. 0] 's*-*- l - JJ^U- ;U 
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S s t'i/^P [3. 1. 0] ^+^-2 -JjUJ t^^S, h'v'^o [3. 

i. o] 3 e'v/^o [3. l. o]^+-t^-6- 

k*»>?D [4. 1. 0] 1 -^l/x^xA^ t'i/^D [4. 1. 

0] ^^-2-^;bxf^l/S % t'i/^D [4. 1. 0] ^?-3--( 
Jlx.y-zLjim. t*i/^D [4. 1. 0] <\-?9- 7 --fyUJix-^g^Cf 

•> ? d t jm±<D&M o?mw. r ;i/+^Tl!ft $ tix t >x *> <fc 

^fc'>>?o74/*>>U7>'l/' , rx;l/g ; 

-Jim, •> ? p ^+ •> ;k > f x^Slo y ^ u T^+ii'T ; 

y^D^D^^Kyf^g, y^D^r-yMf/H, y^yf-Jl/X 

*-t?x/M f-Jls&y. y^o^t-;l/Xfj|/S, >^p/\-/x^.;l/y 

^p^Tt^I/xT-;^ -/>rp;t?-rx;M?-yi,g N i/^p^x 
x;Ux^;Ug N (i _^^y l/ _2-->^ D /<>x-;U) ( l - y< 

^U-3- v?D^<>x-;U) y^f-;^ (2-^7-^- i -i/^P^yT- 
xyi/) *y 1-Ji>^ (2-y^;u-2-->^o^>x-^) (2- 
y ?Jl-3 - >?o^.y^-jU) yf-yl/S. (5-yf-;b-2-->^D^> 
yf^Vl/g, l -v^D^>^;u) yf^;l/g N (3 

-*=f-Jl- 1 - •>^d^>x->'U) (3 -y<^;U- 2 - ->?P^ 

>T-W y*^>0/S> (3 -yf^;U- 3 - •/ ? D^yf-^) y'f-JUg^ 
(4 -y^U-2- y^P^yr-;!/) y< ^;1/S N ( 4 - / ^Jl- 1 - <> ? 
o^>f-/b) y^/l/g N (l-yf/l/-2-i/^D^-lr^) 
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D'x+Hr^l/) (2 2 - J/£ o^-tr^t/) y f- 

(2->f\/U-3-->?n^*4r-;l/) yf-;l/8 N (6-^^;U-3 

f-^Ss (6-^f-;u- l - i/^D^ti^) ^^;uSs (3->^;u- 
! _ i/^ D ^+-t-;U) (3-^;l/-2 - i/^u^-tr^U) 

^yug x (3-y^u-3-i/?n'\*-tr-;i/) y^;i/S N (5-y^;i/ 

- 3 - i/^ u^*-t—Jl) 2 -^o^-tr^ 
)\A y^;PS. (5-^f;l/-l-->^D^t-;l/) (4-^ 
f7U- 1 -S/^D-MMrJiyU) y ^;Ug N (4 - y 2 r- o^-tr 

>^;Ug N (4 ^^-3-->^D^\+-t?^yU) y ( 1 - 

**-A/-2-i/.9a'\7f'—M y^l/g, ( l - y 3 - a^y 

■f :=.;!/) ( 1 4 - ->^n^f-;W y (2 

- > 1 - p^s^-r-vl/) / (2 -y *;V- 2 - n^s 
-fr-fr) yf*S, (2-/^;u- 3- >^o^\y^-;W 

(2-y^yu-4-->^p'\yx-;U) (7-y^;U-3-v? 
D/\yx-;U) >f-;Ug N (7-^^;l/-2-->^p'\y-f-yU) J 

l - y^D^f-il/) y f-^S> (3-y^;l/-l- 
•>?o'v/-r^i/) (3 -y 2 - v?v\zff--ji) 

^S> (3->^;U-3-i/^D^7"r^yU) (3-^f-;U-4 

- y^D^r-;!') ^f^S> (6 3 - >>^D^\-/x^yU) > 

l - -> ? D^y-f-yu) ^ ( 4 - y f-vu- i - > ? D^yr-;u) 

(4-/^;U-2-v^d^s7'x^.;I/) >f-;l/^ (4->^;b 

- 3 - : s>7 v\7t--j]s) y^;u« N (4 - y 4 - -stu^-fT-- 

t—jI) yf-;USs (2 -y^yi/- l -->^o^-^x-^) y (2 
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?7~-Jl) t=f-)\,^ (2- 4 -->^ D^-^x-yb) ^ f 

(8-y^;i/- 4- v?p*?-rx;i/) y^;l/g N ^/U- 3 - >t 

a*>?T-Jl) (8 2 - pt^f- 

(8-/^;l/- l -i/?u*>;7--Jl) jt?-A& x l - 

i^D^-r^) (3-/?-/l/-2->?p>j-?-rx;l,) 

(3-y*;W-3-i^p;t*-rx;U) y ^;l/S, (3-y^;l/-4 
-is?a*>?7--j\,) y^ug, (7-y^;u-4-i/^D^^x^yi/) y 
f-'HS^ (7-t?jl- 3 - v?P*?-rx;U) yf-;US % (7-y^;l/- 
2-^^o^-^-r^;l/) ( 7 - 1 f-ju- i - d^-^x-;I/) 

(4-y^;l/- l -i/*7ujrt7--)\,) t=f-)^ (4-yf-;u 
-2->>?p*?xx;u) y^S, (4-J1-)\,-3-*>?vti?7-- 
)V) Si-Jim, (4-J*jU-4->9v*!?t-jI,) J*jm, 
m-4->?vt?r-J\/) yf;bS, (6-y^;U- 2 - v^p^-^x 
x;P) J1-Jim, (6-S1-;l-2--s?v*?f--J» t=f-)\,m^ (6- 
l -is>?u*?7--)l) ^;Ug N (5 l -i/^D^-^ 
xx;U) /^-jum, (5- Jf-J\s-2-is?v*?T-Jl) Jf-Jim^ (5 
3 (5 - 1 =f-)V- 4 - a* 

t'^^D [4. 1. 0] ^y^-2-i>- 1 t'>^P 

[4. 1. 0] ^^-3-x>-l-^;Mf;H % t'->^o [4. 1. 
0] ^y^-4-x>- l k*->?p [4. 1. 0] 

-3-x>-2-^;M^|,g % f->^D [4. 1. OJ 's:/^- 4 -x> 
-2--f;Uyf-;WS N t*i/^P [4. 1. 0] ^7*- 2 -x>- 3 
^;Ug, ky^o [4. 1. 0] ^^-3-x>-3-^;Uy^;US> 
k"->*D [4. 1. 0]^-4-xy- 3 -^M^t'^D 

[4. 1. 0] s\-f9- 2-x>-7-'f;M^US N h*i/^p [3. 3. 

0] ***-2-x>-2->f;Mf-7l^g s t*S/*D [3. 3. 0]*?? 
- 2-x>3--f;M^S, k**>*p [4. 1. 0] - 2 -x>- 



r 
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1 -J )\zx.=f-)\,^ £'->?o [4. 1. 0] *k~?9- 2 -x>- \ - J 
"f-fr^ t'->i7D [4. 1. 0] ^-2-x>-2-'f/l/xf/l/S N t" 
^*p [4. 1. 0] 2 -x>- 3 -^f^xf;^ b*->?P 

[4. 1. 0] '\7 p ?-2-x>-4-<l',»Ux^Ug N t'->^P [4. 1. 
5 0] V^-2-x>-7 -'OUx^Ug, t*>^p [3. 3. 0] it >? 9 

- 2 -x-y- i --owx^i/g, t*>^p [3. 3. o]^-^^-2-x> 

-2-f;Ux?-;Ug x h'^^p [3. 3. 0] * >? 9 - 2 -x>- 3 
x^yUS^O f <> ? P T7l/'!rxyl/^±cDffiif07K^m : F*<{S«i7;U+yl/Ta 

0 t*->?P [4. 1. 0] 'Y/?-2-X>- J -^l/X^X^ t*<>^7P 

[4. 1. 0] ^-f9- 3 -x>- l -^ii/xr-il, fi/^P [4. 
1. 0] ^7^-4 -x>- l -^;l/xfx;H x t'>^P [4. 1. 0] 
^-3-x>-2-f^xfx/H x t'y^D [4. 1. 0] 'Y/*- 
4 - x >-2--C/l/X^x;US N b*^p [4. 1. 0} 
5 - 3 - ybxxxyl/S, b*->;7P [4. 1. 0] - 3 -x >- 3 - ^ 

^xfx;|/g s t'i/^p [4. 1. 0] ^-4-x>-3-^;l/xfx 
b*->;7P [4. 1. 0] ^-2-x>-7-^;l/xfx;H N b~ 
v?p [3. 3. 0] 7j-i7^-2-x>-2-^yi/Jc^^;US s b*xy*p 
[3. 3. 0] tf?*- 2 -x>- 3 -f;Ux-rx;Ug||0b*->:7 d7;^ 

-^7'fxyH, '>^p^>xx;U7-d^x;US x y^D'Of-^T^ 
'Hft ^P^P^xyU'Oxx;^ y7D7 J D^XjK*-bx;^ 
^pyp^xMT'fx^ y^Dyfx^D^x/l/S, v^p^+-fe 
x;U7°p/^ - ,ug N ^ ^ P^^-fe^^y^x^S^© ^ o 7;U'7-x;U7 ;U 
^rx;ug : 

•>^7pyp/^xiyuyDt°x;l/S. i^^a^u^-jvy^-j^ isfa-fn 
^xl;u^>^jx;US n y^yD^xM+yx^- y^ny D ^x;K 
7^x;l^ -/^pyxxyuypfxiyuS, yjD7f-;Wx^y 
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* LT J: i ^fflMFK Bt*K7-R tfKftft?* £ tt 

1 X(i 2 fflo^f - p^^-T S'Sx a 7 »J -;U7 
8<t ti, 0Jx.(* 2 - f >J 2 - b* 'J i?;ux^;us % 2 - b° y v 

3- b*'J S^M*;Ug N 4-b*y ^M-^Ug, 2-W 
•J /M 2-^i-;M^;ug % 3 - *x^;|„< f.,^ 1 * ^ 
7* U ;M f-;l/3S x 2-^; ij /M f-;Ug % 3 - ^ ; y , b y 
4-<5*Vij7Mf7i4L 3-t?5'/U/Mf-;Ui», 5-b7'/'J;Mf 
A£k 2-7»;;M^;ug N 3 -7 y;M f-;ug, 2 - t'P y ;M *vug, 
3 - b*P y ;M 2 - b* U ; it-jlj f-ju^ a - b° y i £?x;i, / f- 
Jm. 5-b*y 2-b , 5*x;M*;ug, 3-b'j^v 

4- b*y^i?x;Mf-;H^ 2-*/ Dx/MfvUg, 2- 

^>>/fx-;M f-^axtt 2 - ^ > k y /m *)\,&%miz> z t&-?% 

*-rt>S*^U #J*li\ y^;US N x^;ug N 7pbVl/Ss -f 7 7PbVl/ 
7^;l/g N sec-7f;H, t -7^71^, -fy^vf- 

7 Jl 3 4- ->S <>: ti > ft 1 /«£ O L 6 ffl © itlgftX U © 7 )V n 
*^g£*U h + »>S> xh*i/g N y D -t:+yS, >fviPt: 
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+ s e c -7 h4>77^^;US s t-^h^^l/ 

[I] icfci^x> 
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( 2 ) R ' li 1 - 2 fl®*R2$9*±K#?*ft*ftf[ 3 - 6 MO > * u 7 ;U 

^>^S. + 2-t Fo + yy^ D yfA 

2-t Kd^v^^ d ^>^;PS, 
3-bFD + yy^nyfyH, 3-t Fu + yy^n/Of^ 3 _ t 
Ko + ^y-p^+Wl^ 4 - t Ko + v^d's+v;^ 2, 3-v 
k Ko o7^;l,g s 1, 2-ybFo*yy^n^>f;H, i, 
3-ytFD + yy^D^yf/H, 2. 3-yt FP + yy^D^yf;l/ 
2, 4-ytFD + yy^o^>f;H, 3, 4-ybFP + yy^D 
^>^^S, 2. 3-ytFD*y^ D ^y;^ 3. 4 -ytKo* 
•> i/ ? d 's* x;Ug#ff£ U \ 

(3) XliOXIiNH^HU *T**>NH;Wf*U>o 

(4) r 2 i*^&5~i 5®®mnxti*m%\<Dmmmmt7kmm. 77 
hbn mmm?&vmmi%?frztezmfrc>mtLZ> 1 x<i2<i©A^ DM 

7;l/>7-^yl/SSrjf^o7 U -*TJU*;im<Dm±<D7mm=r-li.&®kTJ\s* 

20 TSSl^tlTt N Ti>ct((' v ) ^-ckTie^ [II] 

R a R c 

25 Q(iMK4i07;^i/>a x ^f-u>§ > 

R\ R<JkUR°li®-%L<tt®mt£t), **i**u i6*B7/u 



15 



30 
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(i r < t r c iu *n*?ti-mzte o xmm& 3 ~ 8 mo •> ? d7^+;h, 

T'TK^n^S, 7i^f;H, 7x-;^d b"Vl/g, 7 

x^;U^o^;USXIi 2- try f-;l/S> 2 - f U i?yUJL^;i/g N 2 

-f'J^DDH, 3-fcf';s?;Mf-7l/g % 4- try i^M^l/g, 2 

-f-Tyy;Uyf-;UJi s 2 -f-xi;k* f-;^ 3-^ix;M^;l/g, \ 

*^S> 3- t°5v'U;uy^yUS N .5- h^yUyM^yl/S. 2-7'J;M 
3-7«J^yf-yl/S N 2- t°p'J;Mf-;l,g N 3 - t" d >J ;!/ ^ f- ;U 
2 - fcf 1; * ^;Ug N 4-h'H 5 - fcf' J * 

2-tT^^;M^S % 3 - fcf'j f-jv^ 4- 

tru^^-n/yf-^a % 2 2-<>7>i-yM^ 

x>x/l/^>®r^©^x;l/^>K^||^if^ti5o 
*aW©BiHE-»5S [I] ©ftetol*. W*l*.- 
(a) -Jft^ [ill] 
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HQ 



Ar 

4— COOH 
R 10 



[i^u R 1 °li*ftK£ L < IA&S£ft/c 1 ~ 2 ffl©7k»SXI**fc»e L 

< n&a $ n v s*3Lt k w-r * 3 - 6 <i© •> ? p 7 a^us 

SS3«*£, HftiC [ I V] 



[5t4u R 20 liJ^&5~l 5«©teifD^U<(i^l6!fn©IBJ»»s^t** 
g> 75yl/*;Hk T l J-^7>l/y-;l/SXU / <>-fcr>S<i:ai^UTOTfe 

^\xDll^^-rS^Tn7 l J->'l/7^+;l/S USU 875^^1, 7 
ij-^Tyuy^Ug&tf'Vf p7 'J -;l/T>'l/+;l/g©I3±©vkfg)l r Fliia^ 

7^+^Sx 6»7/^+>>s, 7 = ys> «»$nfc7 ? y»» t Ko* 

XliNHXIiO^^] T*$ttS{fc£1faii*©g£R]fcS-ti\ R ,0 #& 

31 $ nfc i ~ 2 ffl©*Ks*«Lhi=w-r -5^*» 3 ~ 6 e© •> ^ p 7^*^ 

±Jc=S'T<5flt5R»3-6ffl©'>^P7A/*;HI©li^li'e©**Xtt«IIS 
^iLMicU *LTR 20 jW^$*i*7 ; yg, &^£ft/ct Hp 
* > yV ;PS> 187/^+^ ^ tf-jWXli. T >J - * > * ;t/*~;l/ 
&*W$-<57 7<MrA/S % 7 'J -yP7^^r-;uSXW^f-p7 U -;U7;M=- 
;ug©i#£ li > #H i- £ BiftH X ttfift 7 ;w a 4- •> * X tt 7 

5^*;U**v/*^«K-^©h KP*->^f-^S^©fl7cXI47 $ 7^ 

(b) ±E-I»S [III] ©*^**>»Xli*©RJ6ttR*#*-»s: 
[V] 



10 




[W] 



r 

~ W097-45414ffile://J:\Legal\Patents\W097-45414.cpc ] 



Page 19 of 6; 



WO 97/45414 PCT/JP97/01770 

17 



HX-^N- E [V] 



Ar o 

H0 — I — t!-X— / N E [VI] 

lio V_y 



[i^ Ar, R'\ XSQfEli«I!5©«l**WrS] T'*$*l 5 

io M&mitz'&, [vii] 



R 20 -L fVH) 

(c) ±ie-$5£ [VI] o^k^«*Kfi«Ufca N -»35 [viii] 

R 2, -CHO [VIII] 

1X&2 <@©'VrDli : f£W*"£'Vf aTV -Jim^ L < (i^x D7'J -;U 
li^xpy y -^7;i/*;i/j»©w±©*3fc^iii6ft74 / +;ns N ffi&.7)\, 
30 'M^MfcKfcfcftU *LT£g^i;T±feL/iR l0 &tfR 2, ©^&£j£ 
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ttz. ±mz [vi i] icfc^x, uz**?*z M n&mg j tbx 

±K [V] acf [VI] jcfc^T. EKJ:,T»*#l* r-f « 

«e«*ia (a) sn,,] o***^ iUlv] 



R 



±e»£Efcfc*^ ttWi»4LT«fflStl« [Ml] 

So 
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3- O-i^/Uy^T/DtVU) * Kn ?7xiA*X*iJ 

[III] ©<k^»l*/Hc«UTl-5a», tiCl~2£*0|6Hn<!: 

-^fWA7; K> ^>-tf>. h^y, *pn^>-t? 

20 K\ 

-20^10 mntumt+sz. twn^ ****frTKKJ6ii, a 

sr. 5ara~7BiBk *?£L<iii oot-2 4^1^7-1+ u#> 5 
« [i 1 n m&mKn*** [iv] ^t^»xtt*©tt©«ffl«^ 

•fcfclJT**.* * [I I I] 

9* [IV] ®4TA*XI4*©*tt, 1-5*^ ff*L<lil~2*A,© 

HUfSxt [X] >^t^li, it [ I I I ] o*Aog>J»' 
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it [i 1 1] <Dj}j\s#>®cDmm&mmfttLTtt, m^^-^Mtx 

it [I I I] ©#^tf >®©M£KM?k#lii> it [I I I] ©rt;W*>» 

io -£*C£K:J:0fi*-£j&<T^ g#xxf;Hi, it [ I I \ 

>J ;l/7 ^ h\ ^ fc° l ) y^yx;i/7 ^ K-h'J7 x-WX7 ^ ylf 
©*8££i|©#£T. WLtfN-t Kp*->X:7->W ; h\ N-k Ko + S' 
is 7^;u-r $ h\ l -t Kp*i"<>7h 'Jry-^fON- t Ko*Wfc£ 
*j : 4-^ho7xy -;k 2, 4-^fd7x7 -;k 2 , 4, 5 - h 
^DD7x7 -JK ^^DD7x; -;^®7 x y -^t^lWiR 
/££-tH#*c ffitt7$ Kttx it [I I i] ©rt/M? 

20 ;Uh'x (2 *;l/-f l?V-}\<) mtRfc£-&2>ztlz&t)mzz.t1)<X' 

it [i 1 1] ©*^*>®©Kj&i4i^ft<hit [rv] ©fl^ttxii-t® 

25 N- ^;l/*;UA7 ^ b\ ^:**1*-> N ^>-te"> N h^x^ ?pp<> 
■£>n JUk^f-l/^ ^ddW, Htt-ftft*^ ^u0i^ N MJ^ 
nDx 7 c lx>Xli±ie^©tM^^Wt»ns Hi;yxf;H-f;K r- 
K5tKP75:^ N. N-i?^fWA7; h\ v^**"* * L 
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- 2 0°C~1 0 0 e C<Dmfflftt?Z>Z.£t<T'£Z> o 

*tz, it [i 1 1] <D*ju*:>&t<DRfo&mmmztt-ttt n v] <o\t 
&®x\-i*<D&<Dmmi&im®iz%mztiz> *>©•?(*/.£ < . mKfc&mm 
&v>mMwizfc\;Tmz.z>ztw£2>ibK ^ [i i n oti^y 
mv&.m&mmfri^frhk.'oR [iv] o^^xii-E-©^iii 

-^it [ix] -es^ns^b^w. R ,0 «iS£ft*:i~2<i©7K 

o •> ^ p 7 ;u*;u«t& s m&immmnmz&v/ximttni, \ r * ° 

;l/^;^XIi7'J-;l/^-+->^;u^;uS^^-r^77^+;L'S. 7'J- 
a X lifiJS 7 ;u 3 * •> 77 ;u tf- tt 7 5 fr* Jl* * •> KX- 7bg © t 

flfctfiS; [IX] ^t:^(cfc^^y^-;u©ff^TM^n/c7KKSRr>' 

>K ^Tkx h5t Kn7 7'A £*^***>S$j&<ffa:U\, E&liilSt. 
«4llfi~5^a N ffiU<(i, 1 S«©fi£XI;ii&£ffl^T0 o C~ 

mmxm (t>) k*>^t, »-s»{i*j^*sc [i i n 
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10 



15 



20 



25 £ 



tttW (a) teW „ „ r n ©*^>»Xtt*oa6ttiHW t 
w©»*Ri6KJ:i,f|6*i*g9Ea: [VI] \ 5 , 

sens******. x " 

(Protective Groups in Organic 
Synthesis), T. W. y V -> (T. W.Greene)! 
John Wiley & Son.S (, B8 

t =KD75>. ^ y _ ;k i ^-^ WfittJgj ^ u< 

oiBBno w-c i o an^ 2 4 unftin c t K «t * ff -5 - ± *< T . § 

-So 

ft* h » » a. *M» » »i«.7M ViMMM ; h « ^ 



30 



A, ,*-^, K Wta^^/B,^^^ ff * I, < lift 1 -ft 
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Ar o 



15 



i 

H0 4~^ x -O H m 



2 ^^fcia, 3t [V I I] (Dit&Mt. miZfctX, ^S©«T!C 

it [X] £>{t&®t^ [VII] ©tt£^©£jt>ti, ig^^M^ ii 
10 (5^^^fiXlic!:'^,^^-^/J>i§filg it.[X] 

[VII] ©ft&tj 1 ~ 1 . 3 ^yUcDiil^T) &fflLTfrfr 

20 vmvTKJi vmmmt& ? mum** v * a n u ^ a^o 

7^1/* 'J ^R^KtS ; |. ii> f ;l/7 ; HJifvUT^ N, N 

N-^^/Uf^'J N, N-^f^iJ>, l, 8-S?71f 
fv^o [5. 4. 0] tjyT-h-l (DBU) , 1, 5-xT1ff 
25 >>*o [4. 3. 0];t-5-x> (DBN) |OS3WS7 = >; 



30 
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sasis (c) tx] oftsaoa [v 1 1 1 ] © 

TSJ *~~ ' y;MBaB **«' it)R-}c4 *<T-4 » 



f 
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ZLT&miZJ&bX, mfexm (a) Kfc^TfEt&b/-cR ,0 Rt>*R 2 '©£ 



jiLhKjB^fc«aig (a) , (b) % ( C ) &v±mmm"cmtizx 

fpffltt£t>*K i n vi tropin v i vot'OAX*U 




[XI J 
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(i c.o) &*)nmbtzMmiz& (k ( > t^^^o 

'J (Hargreaves) [Br. J . 

Pharmacol., 107 494-501R(1992i£)]£& 
SLTfTo/Co -Tttfr^ C H O^fflJIS A 'J >&7-trf-;Ua »J y l>-&-? 
^" (Receptor Biolo g y*±&!) „ 0. 2 nM [ 3 H] -N 

o -yf;^3t:5;>(84Ci/nmol, New England 
Nu c 1 e a r*S!) RTOM^^O. 5m 1 ©5 OmM h »J 
lOmM MgCl 2 , ImM EDTAM (pH7. 4) ^T'lS 
2 0~2 5°CK 12 0»V^-hU« x 0. 5ral0^W; 
hU^<.y77-?-MTr7X7^l/^- (Packard jx.r.7^u 

5 *-:/U-h GF/C) T'lS^l^iiL, 1 m 1 L/c r 'J^< 7 7 

7-X'4TOL/:„ 7j JU?-£5 0°CT'l B#P(3$£jHm, ^V^U-*- 
(Packard -?^D>>?-0) ^Mt7 ^ ^-{dR* L/c [ 3 
H] -N-^f-yl/Xn^ * >©M^®tt*vr^P7 B U'- h->>^L/-> 
3 >*7-7>*- (Packard r >y 7°il 7 > h ) X*mfeUz 0 /«£fc [ 3 

) H] -N-^f^3#7 5 >©SS»*»JIWe^tt, l//MN->f;I/ 

£ £ 8? & (A , fx>a[fy^77 (Cheng and 
P r u s o f f ) [Bioch em. Pharmacol. . 2 2 

3 0 9 9-3 1 081 (1 9 73^)] |:«,T, i£i$U KT&S 
» [ 3 H] -N-^f;l/X3^7 ^ 5 0%WWtZ>)mit&®}(Dm 

* (IC 50 ) J:03WiUfcj»lltJE»[ (K.) £*«>fc 0 
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m i Ax*'jvM h M,a^M a ss#is^ii8^ffl 





Kj (nM) 




m 2 /m 3 


m, 


m 2 


m 3 


fS«S0>J6 


90 


2300 


18 


5.0 


130 


HS50J9© 


960 


24000 


41 


23 


590 


H«E0J 10 


170 


16000 


39 


4.3 


420 



AX*? »J >M<g£ftf*tti3g# (in vitro) 
*^'fttt#ftC|fct^ffofc."ilttH*&fet>>^" (3 k gfiife) 

»M*liBMJ|j::iE^gfl# (g£ l cm) £fflWc 0 a^20ml©? 
l/^-^>*5-f h£Sft [9 5960a. 5%C0 2 M. 3 2°C, 1 //M 
yohimbine (a 2 teffi3H) T-ffitzltzT?? X<gftizW 

m&t> i . o g\zxmjjmizmmbtz 0 m*<D&jnt%RmzftmLtz 0 
^ o ^mw-'mtbtz^ Mmmm^m^xmmm (o. 5ms, 3ov> 

McN A- 3 4 3 (2. 5 x 1 0 6 M, M,mWtt)T \.) IZ£Z>!& 

L/c^McN A- 3 4 3 ( 1 0"'- 1 0 S M) £{KftK'^& 3f£fflS(C 

^SSMcN A-3 4 3**M»4Lfc, McN A- 3 4 3KJ:5E 
McN A-343 jft^if OJR»K* 1 0 0 % <*: Uc 0 MM 
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*M&m*1S-&lzm^rT^tz„ SD^Jitt^ ^ (3 0 0~5 0 0 g) £ 
h^»(95%0 2 , 5%C0 2 ®m. 3 2°C) T«fcL/cv^*7X^rt(C 
fc„ 3 OftfSWmiLtz&t* ij)W<a-)V (l 0 9 ~ I 0" 6 M) fcffifcfi^ 

tft^U *©l O^^W^yWN'u-yu^^i-^^ ^yu/su- 

ttmmtiR&iz'ft^ft-,tz 0 sdh^-^ ooo-soog) * 

■fe*5>f h^tt (9 5960 2 . 5%C0 2 iim. 3 2t)TW:U:77?7 

gRmztmuzo immwmtuz'ik, 10 4 M©*^o-;nc«k0 2 

[E]TOS-ti\ 2tH@©#/UAa-;UTO£ij7 r l/>x©iR»£Ufc, ffitt 

i o^»^,*;u/<3-;u (i o a ~ i o ■ *m) & sfemm-emHfiiz&j* 

**1 0 0%iLT^L/c o *»^«5«ilB^«kSffl*JRjC:ffl»©i/7 h© 
*»B^©it^©|g*ft^J (K„M) £**>fc 0 

SD%n&5v b (3 00-5 0 0 g) ZMtmmKZ^ 08§5«mU 
g£ 2 cm©^^-^LfCo ^:fc£2 0m 1 © ? uyT.-'sy-tf-? h*fc 
«&(95%0 ? , 5%C0 2 iim. 32°C) Lfc XlfBIC, 
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10 



15 



20 



25 



30 



0. 5g0^^T.MLfc o S*©3S*lilf5g^ttl=IESLfco 1 
ffc£«J©!Sifc&7J (K»fc) £*#/Co 

^mm^mzm^n-otzo sD^it^^ h (2oo~4oo g ) * 

f&btZo I*^5ml ©7 U7x-'\>-tf7< (9 5%0 2 . 5% 

C0 2 m%, 3 2°C)tmifc7^7frtfc x «^0. SgKTJR 
SLfc. **05S^««Rtt»c|5»Lfco lWSIt W^, l 0«M© 

ft^ttfcttB) N >£©i 0&'&fr$>jjjW<3-;\, (1 0-"~l 0" 3 M) 
«Htt*»63iffllTWWi:ft4U HftKJGfflKtff*:. fflSEfcift 

%2 ax* ^£gf*i±ffiftffi (in vitro) 



K B (nM) 



MtRVM, 



28 



1200 



M, 



10 



091 M 3 



98 



19 



M,/M 3 * 



2.8 



M 2 /M; 



120 



WO 97/45414 



30 



PCT/JP97/01770 



AX* >J >M 3 g%tei*ttiai$ fin vivo) 

1) 5 7H:fcl75IiaM (i. v. ) 

8-1 liiiS (3 8 0- 4 2 Og) K~ U jlkM&^y htV 

(7 5 0 mg/kg, i. p. ) Sy«-?n5n-x (37. 
5mg/kg. i. p. ) T*Jfc#U %%\z*-*-\,ttnXUz 0 ttz, 

(5 mg/body, s. c. ) {C«fc 0 gfg«£5c£Kffl)$iJ Ltz'ik, 
Pulmonary Mechanics Model 6 

(Bu x c o) Zm^TAX&%-FlZT%i&%.ViZm7£Ltz 0 )m®%&5- 
5#B>J2m'&^5$Tl£K:fc^£7^Ao U > (5 0 // g/k g, i. 

v. ) ^Hffl^iiffitit<i^ii^L> »^»^5^©^itjgjitji(i^-r 
ft%Mtmmijamz5o%\zmwzm&&iDsamtfemu mmmo 

2) 5 -v Hcfctf (P. o. ) 
tttM&Sfc&Plfl^Lrt:* 8-1 lj| (380-420 g) 

^ K— V ^ -&if£&5 -y h£&$3 OmkX (5 i . v. K^<b|Hl^©M^ 

(5 0^ /Kg, i. v. ) m%<D%Lm&fcmzmfcbfz 0 3>hd-;w» 

'J >^IIl)|}al^5 0 %Knm? £fflfi£ 1 D 5 ote££*U 
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i3iX*'J ^%.-&m%mm (in vivo) 





StfUKSB 








n>5o 




(mg/kg, 


(mg/kg. 




Lv.) 


P.O.) 










0.080 


0.3 






atoropine 


0.0043 


0.27 


ipratropium 


0.0015 


13 
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cn^©Mii. #^©tt&^££M© i • o~io om%> 

1-1 0 Omg/kg^lHttlHlfcWC, ^^^.DS4©^^lt 0. 
0 0 1-1 0mg/kg*l~ttBK»l:TCtt5"r*©W*U\, 

KB3£$*iS*>©-Clifct\, 

25 Zjjf 
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OH 



Ml. 4-7 U - I - (4 -y ^;1/-3-^>t--;U) hX'Jy>. 2 

4 - t -7" Y*i/i}fr$-A,7 i J f^'J £>>1. 4 g©7-fe h^i N 'J ;U 
10 2 Ora 1 U >)A4. 1 5 g. 5-7'pt-2 -/f ;|/-2 

>x>l. 1 4 g&tfa-XfctfMJ^Al 6 6mg£M'<k1lQZ.. 2. SBftSfta 

is /^xf;p= i/i ) icT»ss!Lefe@^ i.67 g*mtz 0 z.nz/ ? 
smmmwbKo ®m*mi£%£ LnztitzmM*/ ? y -^-^^ 

20 112- N- r 1 - (4-/ ^;U-3-^>-r-;U) h^U-^y-4-^ 

^3 -2- (1. 4- v^4-<7-Xfc:p T4. 51 ^a-8--OU) -2-fc 

Ka^-x-2--7 ^;U7-fe h7* KO^ pt ; 
2- (1, 4-->^+l7-Xfp [4. 5] -2-tKn 

+ i*-2-7x^il 6 lmgON, N-i>/TJl<*JUA7 i K5ml 
5 WlCMS^T. 1. I* -TJ^^^^^HOOmg^te^l 

a«=Tl^ra«»Lfc„ 5M{IMIC4-T^ 7-1 - ( 4 -^^;U-3- 

4 ml „ 4~^f;l,7;;e'Ji?>5mg *«fcfa*Sffl K T 1 Bfeilft L 
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'&t>tLtzm&*ftmmmi§? vr^m - (k i e s e 1 g e 1 ™ 

6 0 F 26 4> Ar t 5 7 4 4 (S)l?#m) taa*j\,A/J ? J-Jl= 9 

/ 1 ) iz-cmm u mk\t&® 9 3 m g zmmmt Lxmtz 0 

X ^ 3 - N- r 1 - (4 -^^;U-3-Q^-;U) h'^'J^>-4-^ 
M ~2- (A-XS-v^t u^j/M -2-fc Kp*v-2-7 T _;u 

N- [1- (4 -> f;b-3-^fa) e^'jv^-4-f ;t/| - 
2- (1. 4-^+iT-Xfo [4. 5] 7^-8— OU) -2-t Kn* 
^-2-7i-;P7t bT~ K89mg©7thy8mlj|*Kp-h;px 
>x;l>* >S? • 1 ftftfe 4 5 m g> tK 0 . 5ml £flnx. x ^MX 2 0 ^RU* 
©&5 0-CKT2^BB«ftLfc. Rl6«CiaiD«**fti*^nn^Att 

(K i e s e 1 g e 1 ™ 6 0 F 26 « N Ar t 5 7 4 4 (jt Jl^W ? n d 
9/1) fcxIWU Mtfk64M6mff*ft&ftft 

N- [1- (4 -/ ^;U-3-^>t l ^;U) h'^ 'j i> >- 4 ;U] - 
2- (4-**y->?p/\*->,i,) -2-t Kn^y-2-7x-^7t h 

(K i e s e 1 g e 1 ™6 0 F 26 < N Ar t 5 7 4 4 Jl?n®) ?uu 

1 H — NMR (CDC 1 3 , 5p pm ) : 0. 9 4 -2. 5 0 ( 1 9 H, 
m) . 1. 6 0 (3H. s) , 1. 6 8 ( 3 H. s) . 2. 70-3.J0 



r 
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(3H,m). 3. 46-3. 6 0 ( 1 H, m) , 3. 61-3. 79 
(1H, m) 5. 00-5. 10 (1H, m) . 6. 48 (6/7H, 

brd, J = 8. 1Hz). 6. 73 (1/7H. brd, J = 8. 

OH z) . 7. 2 2-7. 4 0 (3H. m) . 7. 5 4-7. 6 5 (2H, 
5 m) 

fi^FAB-MS (m/e. (C 25 H a8 N 2 0 3 + H) / t LT) : 
4 15 



mmM2 

N- fl- (4-^^-j\y-3 -^yf--Jl) h'^'J ^>-4--QI/l -2- 
h Kn*->-2- (2-h K p^yy^n^^) - 2 -7 s_-)VT* h 




M 5m 1 Kfg*?U MT4-7; y - 1 - (4->f ;i,-3_^ >f - 
/U) ^'J/>-2 igKE 6 0 0m gRtf v^d f^x^y = > i . 
4 6ml ®?nn*/UAl 5m 1 **^j!nil.SfilZT 1 B#|8iiK#Lfc„ -Eft 

»»xf-;U) ICTUS! U »|4 7 7mg$j|fc 0 
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N- [1- (4-y^;U-3-^>^;i.) tX .j >_ 4 _ 7 
x-;^'jt+^Ht7; K70mgOf|.5kKD75>5ml»j» 
5 K N -78°CT*1. 5M'J^A-M77-ot:^7$ FA+Hfvjg&o. 
3ml *iTU 1 5$7^#Lfc&->*D^>*y>j 9ra g^fh7t 
Kd 7 5 > 2 m 1 fcigffi! L"On*, izfsLU^tWU bt£i)< t> 4 mMtiLW 

(K i e s e 1 g e 1™6 0F 264 . Ar t 5 7 4 4 (/Jltft®) ?DD 
^A/^;-;l, = 10/i) !3Tffli5!U fHt^38mg^ 

X83 ' N- F 1 - (4 -^;U-3-^>^, M b°^'J^>-4-^ 

2- (2-^y^p^^,,,) -2-t Ko*>- 2 -7 x^;U7-t? h 
K£flH\ ^^JHfi4<h(Hl^©^{CT^t^^«L/c: 0 
20 R f ffiyjN/i ^ ( K i e s e ] g e 1 ™ 6 0 F 23 „. 

Art 5 7 4 4 GOl^*±S¥) * D D*,UA/y ? y 1 0 / 1 ) 

'H-NMR (CDC 1 3 , 5ppm) : 1. 3 8 - 1. 8 5 (6 H. 
m) . 1. 60 (3H. s) , 1. 68 (3H. s) . 1. 85-2. 22 
(8ft. m) , 2. 2 2 -2. 4 0 (2 H. m) . 2. 75-3. 10 
* (3H. m) , 3. 6 1-3. 2 5 (1H, m) . 4. 0 0-4. 12 

(1H. m) . 5. 0 0-5. 0 9 ( 1 H, m) , 5. 5 3-5. 6 5 
(1H, m) . 6. 9 5 -7. 0 4 (1 H, m) . 7. 22-7. 39 
(3H, m) , 7. 5 5-7. 7 8 (2H. m) 

WIFAB-MS (m/e, <C« H,. N,0, + H) ' * L T ) : 
30 4 0 1 
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R f m*t£ & %Mit£® ( K i e s e 1 g e 1 ™ 6 0 F 2 54 , 
A r t 5 7 4 4 (tfrt?%±m ^dd*W>^;-;1/= 10/1) 

1 H — NMR (CDC 1 3 . <5ppm) : 1. 4 0-2. 4 2 ( 1 6 H, 
m) . 1. 60 (3H, s) , 1. 69 (3H. s) . 2. 80-2. 98 
5 (3H. m) , 3. 6 4-3. 7 1 ( 1 H. m) , 4. 0 5-4. 15(1 

/3H, m) . 4. 6 0-4. 6 4 (2/3H, m) , 5. 01-5. 10 
(1H. m) , 5. 2 5-5. 7 2 ( 1 H, m) , 6. 96-7. 07 
(1H. m) . 7. 18-7. 39 (311. m) , 7. 65-7. 78 
(2H. m) 

io fi»*«FAB-MS (m/e, ( C 2 « H 3 « N, 0 a + H) * t bT) : 
4 0 1 

mm* 

N- T1- (4 -y ^;U-3-^>7^;U) fc°^ )) y >- 4 ^] _ 2 - 
15 :(1, 3-trans-3. 4-cis -3. FPtyy-)n^v 
f- ;l/ ) -2-h Kp4=-->— 2 —"7 x— ;l/T-t? j£ 




Ml. N— f 1 — (4 -y^;U-3-^>^^ jt/ ) 
^J*-2-(l. 7-trans-l fi-«. is -a. 3 _ g ^ 

^^-2--7 r.-yl/7-tr j£®^ $ 

2- (1. 7-trans-l, 5-ci s -3. 3-^/^;U-2. 
4-5>***fcT**D [3. 3. 0]t^-7-^)-2-tKn + 

30 ^S5?iS Lfc„ 
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XU2 . N — ri- (4-y ^;u-3-^>x_;u) fcT'S'j y 4 
;U] -2- (1. 3-trans-3, 4-cis-3. 4-v?hKot-> 
i/9v'*>y*)\A -2-kKp^-/-2-7x-;l/7i?l>7: KtPArft 
N- [1- (4 -y 3 -^>r-;U) k'^U v?>- 4 ->f;u] - 
5 2-(l, 7-trans-l, 5-cis-3. 3 - } s t 2, 4- 

Vt^W-stu [3. 3. 0] t^-7-^f;P) - 2-tKo + ->- 
2-7x^;l/7-i? h7i Kl 94mg*fh7kKo77V8ml-* 

3 m 1 ffittl3igfl?U p- h;Px>7.;U*>|gE • 1 7kfD$l 1 1 Omg^Jn 
^ 6 5 °CT 3 ftfSHKft Lfc 0 KfSttfclSffilM**** Affttfj 

(K i e s e 1 g e 1 ™6 0 F 25 ,. A r t 5 7 4 4 JltttM) ?pp 
*^A/y^y-;U=4/l) KTttSU Mfc£tt8 Omg^M 

15 'H-NMR (CDC1,, <5ppm) : 1. 25-2. 38 (14 H, 

m) . 1. 61 (3H, s) , 1. 69 (3H, s). 2. 66-2. 87 
(2H. m) , 3. 34-3. 4 9 ( 1 H, m) , 3. 60-3. 79 
(1H. m), 4. 08-4. 24 (3H, m). 5. 00-5. 11 
OH, m), 5. 90 (1 H. brd, J = 7. 8Hz), 7. 25- 
20 7. 4 1 (3H. m) , 7. 5 0-7. 5 8 (2H, m) 

W1FAB-MS (m/e, (C 2 «H a r.N 2 0« + H) ' t IT) : 

4 1 7 

«#4 

25 N— r 1 — 3 -^>7^;b) fcv^ij ^^-4-^;^] _ 2 - 

(1. 2-t rans-2, 3-ci s-2. KP4y^^P^> 
-2-h Kp*->-2-7 x-;U7-fe h7 ; K 

$5 its; 



30 
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2- (1, 6-trans-l, 5-cis-3, 3- 9J?j\,-2. 
4-iS**Ws?n [3. 3. 0]t^-7-^^)-2-th'D + 
!y ~ 2 ~ y * I 3 <h I^K UT£g<fc£fc£8jfc Ufc 0 

Rffi'httSjllft^ft (K i e s e 1 g e 1»'60 F 2 64 . 
io Art 5 7 4 4 ^PD^A/y^-^g/D 

'H-NMR (CDC1„ Sppm) : 1. 2-1. 4 (2H. m) , 
1. 4-2. 0 (8H, m) , 1. 60 (3H. s) . 1. 68 ( 3 H. 
s). 2. 0-2. 25 (4H, m) . 2. 2 5-2 4 (2 H, m) . 2. 
7-2. 9 (2H. m) . 2. 95-3. 1 ( 1 H. q, J = 1 1. 
15 2Hz) 3. 5-3. 8 5 (2H. m) , 3. 95-4. 15 (2H. 

m) . 5. 0-5. 1 (1H, m) , 6. 5 3 ( 1 H. brd, J = 8. 
0Hz) . 7. 25-7. 4 (3H, m) . 7. 5-7. 6 (2H. m) 

fi»FAB-MS (m/e, ( C 2 < H 3R N,0< + H) • t bX) : 
4 1 7 

20 R f m'hKZ%m<t£®) ( K i e s e 1 g e 1 ™ 6 0 F 2 54 > 
Art 5 7 4 4 U )l?%±<®) * UU*JUA/J *J -,u = 9/ j ) 

'H-NMR (CDC 1 3 . <5p Pm ) : 1. 2-2. 2 5 (1 4H. 
™) . 1. 60 (3H. s) . 1. 68 (3H. s) . 2. 25-2. 4 
(2W. m) . 2 . 7-2. 9 (3H. m) , 3. 6-4. 2 (4H. 
* m) . 5. 0-5. 1 (1H. m) . 6. 63 ( 1 H. brd, 3 = 7. 
7Hz) . 7. 25-7. 4 (3H. m) , 7. 6-7. 7 (2H. m) 

fi»FAB-MS (m/e, (C 2 , H„ N 2 0< + H ) • £ LT) ■ 
4 1 7 



30 



H»5 
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(2R) -N- fl - (4-y^^-3-^>^-Vl/) fc°^'J -^>-4--r 
-2-bKn^->-2- ( 3 - h Kp*->->? ^2±M -2-7x 
-;l/7-tr h7 ; K 




(2 R) -2-k Kd + ->-2- (3-**7 i^P^^) -2-7 

R f m t\\ tl Z mm it £ m ( K i e s e 1 g c l T "6 0F„„ 
Art 5 7 4 4 ( y ;l/ ? *±SS!) ?nat>W^/-^=9/l) 

1 H — NMR (CDC 1 3, 5ppra) : 1. 2 0-2. 3 8 (2 2 H. 
m) , 2 . 6 8-2. 9 0 (2 H, m ) , 3 . 2 0- 3. 4 2 ( 1 H, 
m). 3. 60-3. 85 (2 H. m). 4. 28-4. 48 ( 1 H, 
m) , 5. 0 0-5. 11 ( 1 H, m) , 6. 0 5- 6. 2 0 ( 1 H. 
m). 7. 20-7. 41 (3H. m) . 7. 51-7. 61 (2H, m) 
R f ffl/jNtt Z&mit&W) (K i e s e I g e 1™ 6 0 F 254 . 
Art 5 7 4 4 (J JWtiM) t P P fclVU/ * 9 J -)V= 9 / 1 ) 

1 H — NMR (CDC 1 3. <5ppm) : 1. 2 0 -2. 4 0 (2 2 H, 
m) . 2. 76-3. 00 (2H, m). 3. 43-3. 80 (3H, 
m),*4. 2 0-4. 2 7 ( 1/2 H. m) . 4. 3 0 -4. 4 0 ( 1 / 
2H. m). 4. 98-5. 10 (1H, m) , 5. 90-6. 14 

(1H, m) . 7. 2 0 - 7. 3 9 ( 3 H, m) . 7. 70-7. 80 

(2H, m) 

(2R) -N- ri- (4-^;b-3-^>x-;u) t^'J^-tzl 
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AJ -2-fc Kp^->-2- r ( 1 S, 3SJ -3-b Kp*->>*p^> 




(2-h KO + -/-2- [ (is) -3-**y>?n-<>?-,l/) - 2 - 

/Co 

'H-NMR (CDC I,, <5ppm) : 1. 2 3-2. 3 9 (1 6H, 

m). ]. 60 (3 H. s), 1. 68 (3 H. s), 2. 68-2. 95 

(2 H, m) . 3. 2 1- 3. 4 0 ( 1 H. m) , 3. 6 0-3. 8 1 

15 ( 2 H - m) • 4 - 3 5- 4. 4 7 ( 1 H, m) . 5. 0 0 - 5 .10 

UH, m) . 6. 08-6. 11 (1H, m) , 7. 19-7. 42 

(3H. m) , 7. 58 (2H. d. 3 = 1. 2Hz) 

fi«FAB-MS (m/e, ( C 24 H SB N 2 0 3 + H) ' t LT) : 
4 0 1 

20 

1117 

(2R) — N— ri~ <4-**Jl,-Z- ^ > T-Jl) Y°^yyy- A -j 
*] -2-fcK P*v-?- r (IS. 3 SI 
f)\% -2 -7 T -/UT4r h7$ R. -7-^/1^ 
25 $Eiii£ 



30 
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COOH 



(2R) -N- [1- (4-/^;l/-3 -^>-f— ;b) k'^'J v>- 4 - 
-OH -2-t KD+5/-2- [ (1 S. 3S) -3-h Ko + yi/^o^ 

(2R) -N- Tl- (4 -J ^;U-3-^>-r_;l/) t:^ U ? >- 4 W 
/U] -2-b Kp*-> -2- r (I R. 3 R) -3-h Kp*->->»p^> 
15 -2-7x-;U7-tr h7 ; K 




2-bh'D + >-2- [ (1R) -3-**V^p^>^/l/) -2-7 

'H-NMR (CDC13. 6 p p m) :1. 28-2. 21 (14H, 
25 m). 1. 60 (3H, s), 1. 6 8 (3H, s)2. 25-2. 39 
(2H, m) . 2. 6 5-2. 9 0 (2 H, m) , 3. 21-3. 38 
(1H, m), 3. 60-3. 79 (2H, m), 4. 29-4. 38 
( 1 H. m) , 5. 0 0- 5. 10 (1H, m) , 6. 0 0-6. 12 
(1 II. m) . 7. 2 0 - 7. 4 0 ( 3 H. m) , 7. 5 7 (2 H. 
30 brd, J = 8. 3Hz) 
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15 



20 



F A B - M S (m/e, (CnH„N, 0 3 + H) ' t LT) 

4 0 1 



(2R) -N - (1 -v^p^y^yuy f-;l/b°^'J ^>-4--f;l/) -2- 
fc Kp*->-2 - r (1 S. 3 S) -3-h Kp*^?P^>*;t/| - 
2-7 x-;U7-b NT $ K 



IS 1 . 4-7$y- l- (1 --^q/\7°^;uy^;t,) U > ♦ 2 *3 

IS 2. (2R) -N - (l->^pVfj^f;i / bXij-;>-4-^ 
Jl) -2-fc Kp^->-2- r (1 S. 3 S) -3-b KP^yy^n^v 
^Uj -2-7x-;b7%h7; KD^fit 

(2-t Kp + ^-2- [ (1 S) -3-**yis?u^yTju] -2- 
^x-;U^KRrj4-7^ /-l - (i -i/^p/\7*^;py =f-)V) fc'^u^ 

'H-NMR (CDC 1 3 , <5ppm) : 1. 0 3 -2. 4 0 (2 7 H, 
m) . 2. 7 0-2. 9 0 (2H, m) , 3. 2 5 - 3. 4 0 ( 1 H, 
m) . 3. 6 1- 3. 9 2 (2H. m) . 4. 3 8 - 4. 4 9 ( 1 H. 
m) . 6. 18-6. 32 (1H, m) . 7. 2 3 - 7. 4 0 (3 H, 
m) , 7. 5 8 (2H, b r d, J = 7. 8Hz) 
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J2R) -N- LLzOl^yut^^ 




g^imo^ 

4-t-yh^f^7j;tX.j^3 15 m g01, 2 - 5» 

5 n i»» C e./w, Ji?> . 2 . wt K 

•=tMi& ftW 5 4 0»gti| fc , :*i*^;^2o n i C »n 
U 1 0«W-^^>'-yH0ml*aiATarftT2 0l*iatt»L^ 8 

■H-NMR (CDC 1 3 , tf ppm) : 25 _ } 93 (10H 

m) ' 2 - 1] ~ 2 - 28 < 2 «. »>. 2. 51 (3H, .), 2 ' 
61-2. 80 (2H. m). 3. 2 0-3. 3 7 (,H, m ) . 3. 56 
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(2H, s) , 3. 6 0 - 3. 8 0 (2 H, m) . 4. 37-4. 43 
(1H, m) . 5. 9 0-6. 0 9 ( 1 H, m) , 6. 98 (1H, d, J 

= 7. 5Hz), 7. 15 (1H, d, J = 7. 8Hz). 7. 22-7. 

38 (3H. m) , 7. 4 5 -7. 5 9 (3H, m) 

2- (1, 4-y*-*-frxhr a [4. 51fA-8-^)-2-hKp» 

x ^l- 5- (1. [4. 51 ^-7-Ji>-ft- 

-T^)-2. 2--^^^;U -5-7^-;l/- l . 3-v^V7>-4-^ 

2, 2-i?^f;P-5-7x-^-l, 3-^t+V7>-4-^-> 
2 1 3mg©xh5b KD77>5ml^|;-7 8°CT1. 5M'Jf-7A 
77-a f;U7 $ 1 . 8 ml *«rf U 1 l*lffl«#Lfc» 

1. 4->^n^t>i?t>t>'xfi/> 7 -^_;i / 2 2 0mg^fh7t 
KD75>1. 5mIi;^lTM> 5B$|ffla#Lfc. E£« 

mmtz 0 C*l*tryj;>4mlK»|fU *»TMft-*lml* 

(aiu*a:'s+*>/»axf-;u=5/i) cTauLaa-ft 

^3 3 BmgZfflWmt LXWZo 

Xm2 - 2- (1, 4-m^h'p T4. 51 f^z^zdM ~ 
2-b Kp^-> -2-7xz;^a ^ 

TkBHfc* MJW36 0mg*^;-;H5ml-*4ml 
A?U 5- (1, 4 -v^+lf-xt'o [4. 5] -x>- 8--f 

^) -2. 2-^^-5-7x^-1, 3-m75>-4 r t> 
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3 6 0 m g 6 5 °C-C 1 t*Wm Uz 0 S«£7kT« LX 

2 9 5mg*a61#iUt»fc. 
##0IJ2 

2-(l. 7-tran s-l. 5-ci s-3. 3-^/f-;l/-2, 4 - 
2±±±^k ±P LL 3- 01 *»*-7-^;U) -2-bKD^y- 

M 1 • 5- (3-h FPt->->^p^>fi) -2. 2-^/f;l/- 
5-7 X— ;t/- 1- 3-^^-^v5y-4-^>cp^ 

2, 2-^^f;l/-5-7x-;l/-l, 3-mV7>-4-t>2. 
6 6 gCD-r h7bh'D77>l 30ml &$tl;:-7 8°CT1 . 5M'Jf^A 
^V^oDl/T; F^*«l 0. 5m l£l 5»MKiTl 

10ml iZ-mbTfiax., -6 0°C^<i:#SLT2^B3at^L/Co KJ&ftK 

mamtr y*~t> ^*®mzmx.wizmu^t&u uz 0 Ki&mizimv 

it** *>-;H 2 OmlKSMPU fcftT**^:****- h 'J <5 A 2 . 
3. 7g*»fc, 

M2. 5- (2- ^^p^yf>-l-^;|/) -2. 2-i?^f/|/- 
5-7x-yl/-l, 3- W;7>-4-t>aQt5- (3-y7D^> 
x>-l-^ )-2. 2-y^;P-5-7x-;l/-l, 3--^*y 
5 >-4 -TfXP^ Bfr 
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5- (3-h Kd+>">^ n^>f-;U) -2. 2 - 7y 5 -7 x __ 
tV-1, 3-7**7 5 7-4-4-7 3. 7g0ftj!!if;H5Oml^ 
KftftT h »J ;>5mi, _{b^ * 7x;u* >gt 2 m 1 *mX1mz. 

nu\zx 3 0 »fsa» ufc, Kfcmzmtumm. mu&&*vm&&tm 

x>I00mlMU 1. 8-77tfb'7?D [5. 4. 0] 7 >x 

77-7 omi^Mti ooxizx2ommmmnLtz 0 stm 

10 /:^^j7iW7A^7h^7-f- (HNi:^>/H| 

x^7U=5 0/l) CTWMU 3Hfl:d«.<D_g_«H 7 7mga»ff 

x ^ 3 - 5- (3. 4 -'7b Kd^-z-z^d/q^) -2, 2-7yf- 
/U-5-7x-;U-l, 3--7^ V3>-4-^->Rc;5- (2. 3-7 
bFa#y^p^>f^ -2 , 2-7y^;l/-5-7 x -7U-l , 3- 

5- (2-7*d^7t-7-1— f,U) -2, 2-7V^yU-5-7x- 
/I'-l. 3-WV5>-4-t>W5- (3-7^p^7x7-l- 
-2, 2-7V5^-5-7x-;l/- 1. 3-7**757-4-* 
>©?g&<&!4 7 7mg£7-tr h72 Om 1 -7K 1 0 m 1 ©rUffclC&ft? U 
N-> *7Hr** ij 7-N-**7 K5 5 0mg, 4 HBBMt*X ; *A 
1 m 1 *02fc»«fij=T3«ia_lt#LA:„ KftttKiim*- b x ) * A*Jd . 

1-1/1) KT*«U 5- (3, 4-7tKo*77*o 

^>^;U) -2. 2-7y^7U-5-7xX7l/-l, 3 -mV7>- 
4-*7&tf5- (2. 3-7t Kn + 77^7D^7f-7U) -2. 2-7V 
^7U-5-7x-;U- 1 . 3-WV5>-4-*mftfft 
30 2 0 6mg, 7 9mgMfitTl/; 0 
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Ig4. 5 - ( 1 . 7-trans-l. 5-cis-3. 3=i2jL± 
)l-2. 4 ?v T3. 3. 01 t±lnJjzdM ~ 2 > 
2- if* 5-7x-/H. 3 -it** V 5 y~ 4 

5- (3, 4-^bFa + y->?D^yf;l/) -2, 2-^>^/U-5- 
7x^.;U- 1 . >~4 -?J->2 00ragO7t|>>l 5ml 

jg|i;2, 2-y/h + y7"a'^lml, p- b/t/x>7jl/*>$ • — 7K 
*P^2 5mg£flDX.> I'BI^Tl 2l$ffi»Uc c> 7-tr h >£MEE@-£UI| 
•itt/cglgS-? pd*^AK,#v©U i§*oMir7kKTft#&&7kBft$^* 

1) CT!ttS!lL^li^^2 2 Omg^iMMilt^o ffi&ttK 

TjgS . 2- (1. 7-trans-l. 5-cis- 3. 3--?J*Jl- 
2. 4-v>^^-»b'->^P T3. 3. 01 :fr??-7--f ;M -2-fcKP 

5-(l, 7-trans-l, 5-cis-3. 3 - f"^- 2 . 4- 
^pf + ^f^^P [3. 3. 0] ***-7-fvl/) -2. 2-^/^- 
5-7 1-^-1, 3-i i t + V7>'-4-t>2 1 8mg©^?y-7P 
1 Om 1 7K5m HI^^^iSiCT^ 7j<$Ht^ M >7 A 2 2 0 m gSrftlX. 6 5 
°C(IT 1 B#F B m#Lfco £fc&K£®£flU;iTSMi<!: Itz'&t d P*;l/AJfi 
tiiU ^tll^7KSStS?-7^^'>^AT'^L^„ ^^MES-iU^t 
£tll 7 5mg£efe@ft<!:l/r#7t 0 

#%#3 

2-(l, 6-trans. 1. 5-cis-3. 3 - i> 1 2 . 4- 
mtl:->»P [3. 3. 01 t^-7-^;H -2-bKn4y- 

5- (3, 4-^h Kp*->^p^>^) -2. 2-i>/^/U-5- 
7x-;i/- l. 3-iS**Vy>-4-*>*m\ ##0J3XfI4, 5<h 
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(2R) -2-hKn^ -/-2- f OR) •> >? y^ 

£1 -2-7x-;^r; (2R) -2-h kp*>-2- r (1 S) - 

3-^Vy^p^> ^;[/l -2 -7x-;Hftffi 

Xgl. (2R, 5R) -2- (t-7*n,) — 5 — T ( 1 R) -3-** 
V->y-p^>^i/] -5-7t-;U-1. 3- ^ *y^>-4-*yttric 
<2R, 5R) -2- ( t -5- r M S) -3-**y.y» n 

-5-7x^-1 , 3-^V5>-4-^xnA Kt 
D. -tf-v<. y ,N (Se ebach) £©£fc [Tetrahedron, 
40#1 3 1 3- 1 3 2 4I(1 9 8 4^)] fc«,T*«Lfc (2R. 
5R) -2- (t-***) -5-7x^-1, 3-yt+V^>-4- 
*>5 1 Omg©f h7tKD77>20ml -'s+IM fvl/ 'J >» h y 7 
5 KlmHI(;-7 8°CT"l. 5M»J AiM y^p tT/PT = p\*1f 

2 8 5mg(DTh5tKD75>]. 5ml^M, 5 l$f3!fK 

®*®E%2; Li^^i^E^'i*m7A^D7 h ^7^ - 

(SMSK : y/mSL3-*h)\,~ l 5 / 1 ~ l 0 / 1 ) icxffiiy LM 
<fca»***UPni 5 Orng, 2 5 4mg«fiLrf|/: 0 **l*'ft© 
J^Eg N M R © N 0 E «fc 0 L fc c 

I|i2 ' 2-bKp*S/-2- r ORj -.q -^7^D^v^ H - 

(2S. 5S) -2- (t-y^U) -5- [ (] R) -3-**y^n 
-5-7x-;l/-l, 3-^+y^>- /l _^ >SO r (2 g 
5S) -2- (t-y^U) -5- [ (IS) -3-* + y^p^ >f . 
A,] -5-7x^-1, 3-WV5>-4-t>*JBK«fl2I 
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m # <d m m 



( i ) -ma. [ i ] 



Ar o 



HO- 



j B-X— / N- R 2 [I] 

d1 > — 



®££J1±IC 3 ~ 6 fl© •> ? p 7 /U* Lx R »ttU8R 
&5~i 5«©|gfnX(i^lo©ll^^t:7K^ 75^*;ug N 7U- 
^^^yugxii^y^v^iffi^UTC^fe.kc^Il^ SPIFFS 

( 2 ) A r #<7 x^yHT* £ff 1 ieic©^^X(i^O^^{CfF^ 
(3) R'^l ~2fi©7K^S^^±lCttt- S^^pyDh*^ y^ D y 

(5) R 2 *<Tieit 
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R a R° 
_ Q _i_i_ R e 

S^U, R^^R'^n^tiTK^^^-TK XteR'&tfR'te-H^ 
Ic/ioT^IS^^JFMU R\ R<&t>'R°*<|5]~£L<l*ffifltt*K *tt 

L< li»>^aT>'P'7--;US^-rK »!ctMiR ,, <hR <, X(iR d (tR e (i. Zti 
■> xmmtk 3 ~ 8 m<0 <> ? a 7 A>*;l/£XW •> * a 7 ;uy^;l/ 

(6) R**<|itfSl£fc5~l 5f@©Mt*;« : t< «5>tt«©7;U+/l'S, 7^ 

+^-CH!ft $ *ir t x Tt>ck^v'^n7 ;i/+;l/7 ;u* A/S^g L < t* •> ? p 7 ;u 
+;l/T;P'!r-;USx t*->^ n77l/+^S±©ffi3ft©7k*I^T-* < i5lft7^+^ 
"CBJfc $ tit *> J: t * b' i/ * p 7;U+;U7 ;u*;l/g^r L < (* fcf •> ? p 7JV 

T'S^$*iTC>Tfc«fcc^->^p7;U'7-^l/7;u+;i/«3TL< (iv?p7/i/y 
^;b7;i/^-;US. b*->? P7^-;i/S±©M©7k-^fJH : f^fil67;^ 
^TS&£ tiTt^C *><k h"v ? D7;^-;l/7 ;u+^S^ L < it £ ? p 
7 )V>r-ti7 fr^-Jl^ •>^P7yP+;u7;u+^;bSX{i>'^ 07^7-- 
yl/7/U+-;PST**ilf*JH 1 £*©*t£«jXI**©H^WCi*£3tt-5 * 

(7) R z *<^>^;l/S, 7x*f^i5, 7iZ;^oh';H, 7x^-^7* 
n^^lXtt 2 - b° U f-A« N 2 - b* U y/bxf;H, 2 - b" U i> 
;u7p b'/l/g, 3 - b* y ^;Ug N 4 - b*y ^/M ^;Ug, 2 - f-7 */ 

7 y ;M 2 - 4 5 ^7 y ;M f-^S, 4 - -f ^ yv y ;M 

3 - b*5 7 y f-^S> 5 - b^ 7 y W f-;u3Ss 2-7'J /M f- AgL^ 



WO 97/45414 



53 



PCT/JP97/01770 



3 - "7 U Jl/ ^jvm, 2- fn'^Mf-;^ 3-eo'JyM^;l/S, 2- 
h° U ~ v.r./M fvUg, 4 - t° D $ 5 - t* U * v^;U ^ f- 

^Sx 2 - e-5 vM ^yug, 3 - e >; ^/ug. 4 — tf >j ^ 

2-^>K'j;M^g (fiu l^-^Ug. 7x*^Ug. 7*^7 

(8) N- [1- (4 3 -^Vx^-^) kX'Jy >-4-^^] 
-2- (3- t KP + ->->^7n^>^;u) - 2 - t Kn + ->- 2 -7x^;U 
7-feh7=h\ N- [1- v>>-2--i'/M^;U) fcX'J 
i>>-4--f;l/] - 2- (3-bFn + y->7D^yf;i/) -2-tKn* 

2-7*— /UT-b h7; KXtiN- (1 -^^n^\7 p ^;Uy ^yut'^ij 
v >- 4 - -f VI/) - 2 - (3 - h Ka + -> •>> p^>>7u) - 2 - t Ku* 

(9) (2R) -N- [1- (4-J?-JU-3-'<>t-JV) f<Vi?>- 
4-^] - 2- [(IS, 3 S) - 3-t Kn*i/^a^>^;|/) -2 
-t Kn+y-2-7x^7tF7; h\ (2R) -N- [1 - (6-> 
*/Hf'j s?>-2— f/M^VU) fcT^U v>-4 - 2- [(is. 
3S) - 3 - t h'x3*i/i/9alyf-A>] - 2 - k Kn*->- 2 -7 x z^ 
7-t?h7; KXtt (2R) - N- ( 1 - v^f-A,/ ^;l/t°^'J S?>- 
4-*-f;l/) -2- [ (1 S. 3S) -3-t Kd + >/-/^d^>^;U] -2 
-t Kp*->-2-7x-;U7-i? h7; K»*^lfB«O^^XIi*OH 

(i o) Mftvietto-m en ©l. 4-?B*e^y?>n«{tx 

<C*EllfflfiJc«5o 
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(i2) m*m i f2«©-$5£ [ i ] © i , 4 - itm& tr^ u s> 

itr^S. futile ®&tt*B§, MW©g£X<i3IM£7i:ii 

©&&XI*W£o 
(1 3) (a) -J&it [I I I] 



< $ V S*»±ic*f * 3 ~ 6 fl© -> ? D7/^;H 
HftSC [IV] 



7;u+;i/S. fi»7yP3 + i/K, 7 ; ys> «a$nA:7 = / h Kd* 

i - 2 m<D*M&im±\zmr zmm& 3 ~ 6 mo > t o 7 ;m^u 
±k*tt *&*»3 ~ 6 <i© •> * a Tfr*frm(Dm&i**(Dt tximmm 



Ar 

HO— |— 
R 1 ' 




[ID] 
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s (b) ±E-«5C [III] ©*;l/»K>ttXtt*©Si6ttR*fl:*-jfta; 
[V] 

HX-£\- E [V] 

io *^«9Xtt*©«ts«*-a-x »^ns-«ss [v i] 




[VI] 



K«a8Lfc» N Hft5S [VII] 

R^-L [VII] 

(c) ±ISHtt« [VI] ©^«J*«i«»Lfca, -»5* [IX] 
t R 21 -CHO [vm] 

^ 7U-;l/S, 7 5/M^HS. 7 'J -yUTA/^r-yi/BXIi'O-tf *-/«i«f 

1X1* 2 te©^xPl^£W'f3'VrP7';-;l>8;gL< 1*^x0 7';-^ 
7)V*)V& ({BU ^7'J-yPS, 7 5^+yUg, 7 'J -^7;uyr.;UgX 
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